Computational models, behavioral data, and electrophysiological data suggest that the CA3 subregion of the hippocampus may support multiple mnemonic processes critical to the formation and subsequent retrieval of spatial memories. Multiple researchers have proposed that the CA3 subregion contains an autoassociative network in which synaptic connections between CA3 neurons that represent different components of a memory are strengthened via recurrent collateral connections. As a result, it has been suggested that the CA3 autoassociative network may support multiple processes including the formation of spatial arbitrary associations, temporary maintenance of spatial working memory, and spatial pattern completion. In addition, the CA3 subregion has been suggested to be involved in spatial pattern separation. The separation of patterns is hypothesized to be accomplished based on the low probability that any two CA3 neurons will receive mossy-fiber input synapses from a similar subset of dentate gyrus cells. The separation of patterns also may be enhanced by competitive inhibition within CA3 and dentate gyrus. This review will focus on the mnemonic processes supported by CA3 neurons and how these processes may facilitate the encoding and retrieval of spatial information. Although there is growing evidence indicating that the hippocampus plays a role in the processing of nonspatial information as well, the scope of the present review will focus on the role of the CA3 subregion in spatial memory.
Introduction
Since the early 1960s, the hippocampus has been one of the most studied structures in the mammalian brain. Based on many years of research, the hippocampus has been determined to be highly involved in learning and memory. Although a great deal of progress has been made in understanding how the hippocampus processes information and what types of information the hippocampus may process, there is still debate as to the precise function of this structure. As discussed in a publication by Manns and Eichenbaum (2005) , early descriptions of the hippocampal formation suggested that information was serially processed through the hippocampal subregions via a trisynaptic loop (Lorente De Nó, 1933; Ramon y Cajal, 1995) . Information was suggested to enter via entorhinal cortex projections to dentate gyrus with serial projections from the dentate gyrus to the CA3 subregion, which projects serially to the CA1 subregion. The CA1 subregion has projections to the subiculum that in turn has projections back to entorhinal cortex to complete the trisynaptic loop. Based on this idea, a lesion or damage to any anatomical component of the trisynaptic loop would cause the serial processing loop to fail resulting in hippocampal dysfunction. Early studies tested rats with lesions in dentate gyrus, CA3, or CA1 on a working memory version of the radial eight-arm maze. The results demonstrated that a lesion to the dentate gyrus (Emerich and Walsh, 1989; McLamb et al., 1988; Tilson et al., 1987 , Walsh et al., 1986 , CA1 (Davis et al., 1987; Davis et al., 1986; Davis and Volpe, 1989), or CA3 (Handelmann and Olton, 1981; Jarrard, 1983) all resulted in deficits similar to complete hippocampal lesions. Rats with lesions of dentate gyrus (Nanry et al., 1989; Sutherland et al., 1983) , CA1 (Auer et al., 1989; Block,1999; Nunn et al.,1994; Olsen et al.,1994; Whishaw et al.,1994 ), or CA3 (Sutherland et al., 1983 ) also showed deficits comparable to complete hippocampal lesions on the Morris water maze. Therefore, early behavioral studies involving selective lesions to hippocampal subregions suggested that a lesion to any subregion results in a deficit similar to a complete hippocampal lesion. These data could be considered support for the existence of a trisynaptic loop. However, more recent anatomical studies discussed below have demonstrated that the hippocampal anatomical connections are not serial but rather there are projections from entorhinal cortex to each hippocampal subregion (Amaral and Witter, 1995; Witter, 1993) . Based on the hippocampal architecture and connectivity, recent models and behavioral studies have demonstrated that the various subregions of the hippocampus may support specific processing functions (Bennett et al., 1994; Gilbert and Kesner, 2003, 2006; Gilbert et al., 2001; Gold and Kesner, 2005; Granger 
